Benzamidine as an inhibitor of proacrosin activation in bull sperm.
Epididymal and ejaculated sperm contain a zymogen form of acrosin (acrosomal proteinase, EC 3.4.21.10) which is converted to active enzyme prior to fertilization. Benzamidine at concentrations greater than 10 mM has been shown to inhibit the conversion of proacrosin to acrosin. Based on this inhibition, a procedure was developed for extracting and quantitating the proacrosin content of bull sperm. Sperm were isolated from semen and washed by centrifugation through 1.3 M sucrose and the outer acrosomal membrane removed by homogenization. When 25 mM benzamidine was added to the semen and wash solutions, 98% or more of the acrosin activity in the sperm homogenate was present as proacrosin. Proacrosin can be extracted from the sperm homogenate by dialysis at pH 3, which solubilized the proenzyme and removed benzamidine. Benzamidine has been useful in isolating proacrosin and provides a new method for studying the activation of proacrosin in intact sperm. Neutralization of sperm extracts, after removal of benzamidine, resulted in rapid activation of proacrosin with a pH optimum of 8.5, and activation was complete within 15 min over a pH range of 7.0 to 9.5. Rapid activation also occurred during the washing of sperm in the absence of benzamidine, and this activation correlated with a swelling of the acrosomal membrane. This rapid activation appears to result from a small amount of acrosin activity consistently present in the sperm extract. These results indicate an autocatalytic conversion of proacrosin to acrosin and suggest that disruption of the acrosomal membrane may trigger this activation.